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Abstract 



PROBLEM TO BE SOLVED: To provide a novel polycondensation catalyst other than antimony compounds 
and a polyester manufactured by using the same. 

SOLUTION: In the manufacture of a polyester, a novel catalyst comprising an aluminum compound and a 
phosphorus compound is used as the polycondensation catalyst. 
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7^i/yy*/ufyi, 2,6-t7^]/yy^;i,fy 
2,7-^7^1yy^;P^yi!, 4, 4’ -t'7 
ix;Py^;p^yl, 4. 4' -t'7x x;U-x;P ^ > ~J 
^;p.1<yg. 4,4’ — t'7xX/H- T)bi/j!))ls#y 
R. l,2-t'7(7x7^y)x^-p,p’-y^ 
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AtfyBL y®, ryby-ty yxiix y® & a 

zbi^xyx/uxymx>5 

■tby-yy 9)Vm$ tuxy 9 uyistfbxymt < iz 
2,.6-i'y9yyy^jbt'ymmtL\\ 

[ 0045 ] ztit> y'X/ux yMbMx^ffitixxym 
b LT, x^yi'j^'yi, rns'iyhVtisi'tfy 
SL zr 9 yy by tnvxym, b“nyy. y b®, byy 
'J"/«, b'jyyy®, 3, 4 , 3’ , 4 ’ -t’7x 
— IbybyfilVtfyW., &£V : Ztlb<VZZXy)y&j&‘t£ 

[0046] V') y-jut LX< 2xf-yy7*y 3-/k 
l, 2-7°ob°yy;yy3-;k i N 3 — rntpy/ 
l Jzt— ;k y'xfyy/ij 3 — ;k I'jxfyy/yn 
-/k 1 . 2-r^-ky^y rj-;k 1 . 3-ry-yy 
^ya-;k 2, 3-yf-yy^yrj-yU, 1,4—7* 
y-yy7*y3-;k 1 . 5-^y?yy'7-;k 7-:*^. 
y^k/yawk 1 , 6-^Mbyy':t-;k 1 , 2 — 
y^nys^f-tf-yikt— ;k 1 , 3 — 

-/k l,4-y?n^7yybt-;k 1,2-y^o 
Mfyy7?y-;k 1,3-yyo^-yyy'y^ 

7— ;k l,4-y?u^*ibyy'y?y-;k 1,4 — 
y^nMtyyX:?/-;!. 1 , l 0-f^/fpy 
T-yn— >k i, 1 2 — bx^yy^j-— ;k j^yx-fy 
y/yn-/K ^*y pyyf-uyyy 3-;k ^yt i 

^y^yyyy 3- 

/k bb'n^/y, 4, 4* -k'b b'o^yb'.X7 x9 
— /k l . 4— b'x ( £ — t podfyxp^y ) ^y-tf 
y. 1 ,4-t'y (£-bb'D*yxb^y7xX;M 
k/kfcy, b'X ( p-t Kcrdf-Sy7xX;U) X— r/k 
t'X(p-th'oJfy7xX;K x>vxy, t'X(p- 
hHn^fy7iX;Ky^y, 1 , 2 — b'X(p-bb 
odf y7xX;M X7y, t'X7i7- ;bA, t'X7x 

y-;Kk 2,5-77?yyy'>r-;k .rix^cDT'y 
n -;ucxf-y y zt^y b'fr'ffjn LfcT* y 3 -/k & b' 
3-/WW<3*U ^bu3<9^ 

y 3-;k3y 5 -^xy-yy^y 3-;pfc it/ 1 , 4-7^ 

yy/y3-/kF#£bk. 

[00 4 7] Ztl^X'J y-JbLMcO$-{MT/by-;lst 

LT, iu^fD-;M^y. b yyf-o— ;bx7 y, 
b yy y-o— /kkox'fy, ^yyxyxyi — /k yy 
-bn-zk Mrlby b y 7-/b&b>'W<3ftl> . 

[0 0 4 8] bKa^y^kKyghL-Cii. ?L®, y 
xy®L yys®. t 55K. bKaafy®®, 3-bF 
o*kig®, p-tFo^yMil, p- (2-bp 
udfkxb^y) 4-bb'n*yy?n^r 

y-yfi/btfyM. ttdiZti^coxxx/bj&&&M^ik 
Kktfmfbtib . 

[004 9] S^XXf/bb LTI2, £-*707^1 
y, y3-7°nb ’77? by, ^-7fJl-^-7at^77 



by, £-Ayc?7?by, y*y3yb\ 7?7H&b* 

[ 0050 ] t*, ^^afjco^y x7T-;kc(i^®7) y 
LT'a’tfi b A ! T'£ & „ y y 
^■fk^ob LTJizi'i’IItt y ymt^nmt L < , 04 
x.fcf, y *-j\,xxxyMiS9XJi'. 7x-Mx*y 

®y'7xX/K ( 2-XjIXX k/l/X-b/P ) 7 7777.7 
4 yM, ( 2-;7b7'7 y;pxfvb ) 7 x X777. 7 -f y 
(2-y b^k^lb^y-lbX^b) 7xXMX7 
'tyWXf-Jb' (4-y b d fy^;b4<x;P7xX;P) 7x 

x;b*x7-< y®yf-;k [2- (/s-bb'o^yxb^-y 
#/kifx/p) jzxMxXivxx 7 4 y^coxy-yyy 
y3-/kx7.TVk ( l,2-y*^;b^yxf-;p) y '77 
;^X7< y^dflM b\ 9,10-vb b'o-io-y-^f-t- 
( 2, 3-#/k77 iy 7'n t/b ) -10-77. 7 T7xt7Xb 
y-lo-zt^-iM F*bW(f<3ix5. ZiibW) y%fc 
^)im.^mtLX^tiZkX\ %t>tib#'Jxx 
y)V<nMM ! mk [SUL $ ■£ b Z b *RT*&ci b . 
[0051] b <lib bn^y*;kK 

y ^£0X7 b LTtt, bitb^r/b^ 
;l^xxf/K 1707^ b\ mt& HfcZtfWTbll 
b. 

[0052] *W%Tm k i3il S y xxfiHlib I) 

MMfb7 t *{i-?-7)x7'r7b®jS;'l±M#ft 

t> L < (i-b 7 y k y y'^;k-n'y g t Mi boxx x;kS 
0, tEtzh 9' y 3 -/M&fr^T/b^r 1/ y 

yy y-jbxfobxv xxf/ws u\ 

-“'r y 7 y ;b|§ ^ 7: ii -b «xx 6 L 

< jiy-7? yy y^;i#yis:t(^(9xxf;«tt 

^SfrT'J)^^yx7r;bbii, ^i«S^fc«LTry 

7 y;Hg£ Tiii-bcoxx-f /k^^S^frb -b7 7Py 

X7QX;b%&±^-t btf'jxx y)VX b 6Zk Amt 
l<. J:918 : il<tt80 i E;i'%M±tti-b#VJ:xy 

)vxh o , s b>tc»i l < x y 

xXT/bfl) « . ±tz b ? y 3 -;H£#tf 7 /b* 1/77 

y 3 -;Pt' #) i. -K* y x 7 x/U b (i , £9‘>J y-/l'f&Mz 
MLXT^yyy'V x-;u$r-^t+bT70b^%bLh-i- 
l-n,.+ryx7-r/bTS>-6 l rb* i S : tL<, iO»iL 

< ld&0^ /b%£Ur£^T t S ^ y xxf/lti) 0, $ A> (c 

»i L < (±90^/b%bX±.-g-irt§ ^ y xxr;b7'A 5 . 

ZZVW3 T^yyx'U y-/b(i, 

^'CV^T t £v \ 

[ 0053 ] 3|s^Tfflv^iisy-7^yyy^/b^y 

Sli*tt^«^x^7 4 ;WBStHSi«Eb LTii, l , 3- 
xy 9yy'J*)bxy^ \,A-xy9by'Jtn\,x 
yM, l . 5— -b7;?yyy';#/ktfyiL 2,6 — xy 9 
yyisxibtfym. 2 , 7 — 77 yyyy'^ktfyiL 

[ 0054 ] 7/kfyy?'y 7-;b 
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fcl/Cti. k 2-7*P MW'f 

U3— ;K 1. 3 -TP try XT'*./ 3— ;k k 2-T 
f-yyTyp-zk k 3-Tf-yy7 , yp-;k 2. 
3-T*yy^U3-;k l ,4-rf-uy^up- 
;k is 5— ^y^y^— ->k 3- 

/k i.6-A#ify$**-jk i,2-y7o'v*Ty 
y':*— ;k l,3-y7nA.^yy'^-;K 1,4-y 
?o'\=3r'tfyy';f-/k 1,2-y^DMtyy'y^ 
7— ;k l , 3-yyn^-^yyy ^y-;y i,4— 
y7P'v J fTyy'7 77-/k l ,4— y7o / v*M7y 

yxyy-/k i , i o-r^yf-yy^up-ik 

Is 1 2-Hr*yy'^-;P^W^lU.. diiki 
FWfc 2 a£U:*ffiffl UT fc &V *. 

[00 55] tX 77/kg? 

XK* i L 

T#©s 7nyi, 3A7SL 7Vk7/kik TWV 

R* tr^yxiL x<yygL 74£5>fygL -fcAyy 
Sts Ty?yyy?^^ySs Kf^y^Myg. ft- 
yf^y^Myg, ^tf^yy^M'ys, 
i.3-yyn7'7yy^;y4?y® v 1 , 3 -y^D^y 
7yy'#/k]-CygL 1 , 2 — y7P y v^Tyy';&/ki<y 

S?. 1 , 3— y ^ oMfy y^^^ylc, 1 ,4— yy 
D^^y^^sKyR, 2 ,5 -7M;ltyy^l/ 
tfxgy 7k 7-^fc'k^$fi^fa«MS£y'y?;y 
^yK^?t(iyii^«x7f-;kgiS;ttiS^. 77 ;! 
S- vwyi, 

t^y'^/k;fkigi/kkk£>7)xxki/ffMttf^ 

#7 :t/k7 7 7/kSk 1V7 7;1/1, 5 -.OVWJA 
JS) W-(y7^ y'7i-yi, 4, 4’ -tr 
yi-zl^MyS^ 4, 4’ -t'7x-;W;W> 

y^/k-Kxgy 4 . 4 ’ -t'7xa;ix-f;iy^M 
y®s 1,2— t'x (7x7^y) x7x-p.p’ -y 
A*=Ek XiL T X h 5 4: X S^M? X R$r 

-f/kiMttf^Mk x7x h y7?/ktfygL XPA'xh 
y^diyi, 7'7yf-h7#/k*kxgL fpxy-yh 
sl Miyj-yML hyxyxiL 3 . 4 . 3 ’ . 

4 ’ -fc'7i-^f b7^;P^yi?^i;'{C^$ixS# 
mi])V^ymillfZLii^coy-XT)VB^/&BW7f i i}z 
Z t LTStM t tfX'% t . ilt , ?LMs 7 
xy|, yy3R v RER % blfndfyiHR, 3-bK 
D^y^Ss P-tKndfy£im p— ( 2 — t K 
Ddf-yxh^y) £,g,§H8s 4 — t Kodfyy^n^ 
Tby^/y-t'y©^ t FD^y^^vi 

1 1 i>x*z i . 

e-#TP57 hX. /S-7ntd-77Fy. 13- 

^f;y-i3-7nfd-7nys s-A'yn57 hx. 7 ' 

y ^ >7 k 577- 



[ 0056 ] 2t^f^yx7f;w:iis r/k*f y XT' 
y p -;Hi[7kT)7 y 3 -/n &# t Lt\ yifyy/y 

3- >k h yxf-yxT'y p-/k ^yxfyy/ya 

-/k tfU h'JXf-yxT'y 3-/k ^Vyby^i-U 
y7V3-Jb%t'lzMmil2>ti$m?'J3-Jl'. tF 
n^yy. 4 . 4’ -y't Fn* yt'X7x 7-/k 
l,4-t'x (0-t Fn^yxh^-y) ky-fefy, 1 , 

4— tr* (y3-tKD^yXHy7xX;|/) Xk* 
y -. t : 7 (p-tl'n^-y7xX;F) X — T7k tfX 

( p — t Ku^y7x-;H x/kifry, t'x (p-tF 
n^y7xX;U) 77y. 1. 2-t'X( P -tKP4 
y7i-^)x^y. t'X7x7— /kA v t'X7x7— 

/Kk 2 , 5 — 7-77 yyy'jj-—;k z.tit>x> /yx- 
;Hxx7-y y^y K*%JaL* T'y 3-/k 
^§tU>^SK7y3-;k f-yy-fp— /k*7Xs h 
yy-j-p— /kx7X. hyy-f-P— /k7PA'X.. xyy 
xyxyh-;k 7'y-fep-;k ^tyh'J^-;^ 

£ £01^ $ *1 & 7/U3 -/k$r if £ i LT 

£tr£fc#T#*. 

[0057] ££, xXr/kfcte&ttT/y 

ym^l^mt Lx-t&zttfx^ h. y y 

L-CttZWfitty yM»'»4L< s w 
i.l£s yxxMx^ygyVf/F, 7xx/kfcx#y 
|y'7xXk ( 2-ijlVX^ y/XXf-/k ) 7fMX7 

7 xiL ( 2 -^;PrK^r y/kxfvk ) 7 x x^x 7 j y 
its (2-7 b^y#;kK d fy/kX7-/k) 7X-WX7 
-f y®7 f7k (4-7 h^y*7k;yx/k7xX/k 7 x 
-WX7^ Xgb<5-/k (2- </9-t h'p^yxh^ 
#/k#x/k) Xf-7k7f-;k^X7'fy^7)X-?-yy7' 
yp-;kxx-r7ks (l, 2 -y'^;k^yxf-;k) yyy- 

7^X7 -f y^lM Hs 9,10-y't KP-10-^dr-y-- 
(2,3-^;k^y7*ptr;k) yLO-Tk^-^xT-yxy 
y-io-T-^-y-7 F^iw^s. ;n^yyM 
LT-t-tritTs #(3iXi>/-Kyxx 

[0058] WJ^dbyxx^k; LTJS^yxf-y 
yfk7^y-F, d< , y7'y-yyf-y77y-h. ^y 
7nb , yyfk^y-F 1 d^y (1.4— y 70 ^- 9 - 
yy'7f-yy-ry77y-k) % ^yxf-yyy-77y 
-hs ;Ky7 , f'yyy'77y-h. ^y7ot-yyt7 
7y-hfeJ;(/^n.F>7)*S^35W^L<, ihiF>7) 
-5 7>*y x^-y yf y 7 7 v- h 

[0059] 2)s:^c0* , yxxr7y4 j t(i7 x7-;y 
^s ^#KT5 yaW«KMfcl»jt3W^4tr; bifi T# s 
l < (ikatLh-^^ri> i fc t «t or » 
^i.tf-K , yxXx7kO^®14^*ft|>; fc 

7x7— yk^^-fbRSjtJPJi: UTJis X h 7^7- (7 
-?-7k3-(3’ . 5' -y-tert-7 , 5-yk-4-b KD^fy7xX;F) 
7Pt^-h )77X, 4,4’-7'5-yTyt'X-(3-75- 
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tert-7^ 7x7 -)V) . 1,3,5- HJ 7 4, 

6-h 0 7, (3,5- i'-tert-J’ 1 Kn4r7<y7* 

[0060] 

BMkBftibw. ©jm mwn. *fe«a 
m m. mm. mm. ffleaeaL zvmmu 

in. 

[00 6 1] 

[^fcMJSlT, Sr^iSWc x 0 

Wt t X 0 £ii*OSIttWfcRg$*i.i itfrcu* 
V'. &3b\ &^66Wfc i JtWlCfc V v£ D XX -f 
Oiffi-ftg ( I V ) (±<^C7> £ } fc LTil5t U. 7x 7- 
)V / l,l,2,2-7l7?ODX^y« 6 / 4®-£?§$E 
(fiSJt) fcflftvc. lg£30*C;CjB£Lfc. 

[0062] (HffiMl ) t'7 (2-t HodfyXf;l<) 



xl"777— McjtfU JSBBSfcLT, 
7)3g/lx-f-U-77'U 

^(cMttr/P$X^Afc LT0.015moaiD7. ifclvt* 

7xX;^7*y^^7^-/P£^UX7f-;^£0i^^ 
(C^tT0.02moUjD7T. S®CT245 , CT10^^f# 
tfc. ^^'C50^$rgLT275*Ci'C#SL'7-7RJS^ 
OEEft£&*fcWT0.1ninHgfc LT£ ^tR^JET'3 

illfclTjcf. 

[0063] (S0tW2~76J:Vi(3RWl~2) 
sa5Lfcit0Wimi«i fc£<H*fci/r#!;x* 

TlVZM&Ltz. 1# <3 ft* 0 7 — 7>ft ttffi 2r Hi 

t\ 

[0064] 

[Hi] 





ttg 


am* 


IV (dig’’) 




*Sft7Jl<$X7A 
7 x IlJUfcX* >B'7X*JL 


0.015aolX 
0. 02«o IS 


0.55 


$mmz 


««7Jl.S=7A 


0.03»IS 

O.OImIS 


0.57 


IUMI3 


*IWtJfi{b7JUix7A 
•77 xXJl.jfc.*7 < >B 


D.05»dIS 

0.07boIS 


0.62 


sai«4 


71USx7A7-b-? L Jl<7-fe 

7x=JU*X*>#7X^JU 


0.01 iol* 
0,01 *o 1 X 


0.6 


**M5 


*8MfcT r ;i»5x:7A 
77 x-)lfc*7 < >**■*-< K 


0.065nol? 

0.03«olS 


0.59 


xmme 


SH#7 JU 5 X 1 ) A 

^77iU*;*.*>#7i*JU 

IWJ*7A 


0.01 io IS 
0.005»o IS 
0.025nolS 


0.6 


30**7 


«<fc7A$X7A 
7 x ?-JU 

IMH-HJ4A 


0.005nol9S 

O.OIaolS 

O.OSaolS 


0.62 


&gBi 


Wk7W.Sx7A 


oToTSboIS 


0.31 


li»»2 


7 i 


0.02aol2 


0.27 



t 0 0 6 5 3 mitNL M7 -i /PA. 7- f , # 

[^W<0S6*] Tyf-^Wb^ftfiW h;l^x>7-7U 7 77 7 7. f- y 7 & fc' 7)#aj£® 

ft. fci; £ „ 

UxXTrt^»ft$#i*. *^7)^UX7T/Ni. * 






02 mm mm m- 

^s*od$iPSBg-Tai«i-^ m m 
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F 3'— -M##) 4J029 AA01 AB04 AC02 AE01 AE02 
AE03 BA02 BA03 BB09A 
BB12A BB13A BD03A BD04A 
BD06A BD07A BF09 BF18 
BF25 BH02 BH03 CB06A 
CC05A CC06A DB03 DC05 
HA01 HB01 JA061 JA091 
JB131 JB171 JC451 JC461 
JC471 JC551 JC561 JC571 
JC751 JF021 JF031 JF041 
JF051 JF121 JFB1 JF141 
JF151 JF161 JF221 




